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http://dx.doi.org/10.1016/j.fjs.2013.Summary Introduction: Laparoscopic cholecystectomy (LC) is widely accepted as the stan-
dard treatment for acute cholecystitis. Emergency LC is associated with significantly high mor-
bidity and mortality rates in high-risk patients, including those who are critically ill, those who
are elderly, end-stage renal disease (ESRD) patients, and those with septicemia.
Purpose: To evaluate the safety and outcomes of emergency LC in ESRD patients on mainte-
nance hemodialysis.
Methods: Between January 2006 and December 2011, the medical records of 22 ESRD patients
with acute calculous cholecystitis who were undergoing maintenance hemodialysis and had re-
ceived emergency LC were reviewed retrospectively.
Results: The patients were 10 men and 12 women with a mean age of 69.3 years. Emergency
LC was successfully performed on 20 patients, and two patients converted to open cholecys-
tectomy. The conversion rate was 9% and the mean hospital stay was 4.8 (range 3e8) days.
Wound infection occurred in two patients and common bile duct injury in one; no other com-
plications and no perioperative mortality occurred in this study.
Conclusion: Emergency LC can be performed safely in ESRD patients undergoing maintenance
hemodialysis. The duration of hospital stay, outcomes, and surgical conversion rate of patients
undergoing this procedure are similar to those of the general population not undergoing emer-
gency LC.
Copyright ª 2013, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
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Laparoscopic cholecystectomy (LC) has been the treatment
of choice for gallbladder lesions over recent decades.
Although LC was initially considered to be a contra-
indication for acute cholecystitis, many patients with acute
cholecystitis have undergone emergency LC, and this pro-
cedure has been accepted as a safe procedure, with an
operating time and complications similar to those of “reg-
ular” cholecystectomy, and a shorter hospital stay com-
pared to late LC.1e3 Issues such as the conversion rate and
safety in the critically ill, elderly patients, and high surgical
risk patients are still, however, controversial.
Patients with end-stage renal disease (ESRD) undergoing
maintenance hemodialysis are considered to have a high
surgical risk because they have higher co-morbidities and
higher American Society of Anesthesiologists (ASA) scores,
making them unsuitable for surgery.4,5 The number of ESRD
patients with acute calculous cholecystitis who need sur-
gical intervention has increased because of better medical
care and improvements in surgical techniques. Most of
these patients in Taiwan receive conservative treatment
because their families and clinical physicians are concerned
about the high surgical risks.
2. Purpose
The aim of the study was to evaluate safety and outcome in
ESRD patients with acute calculous cholecystitis undergoing
emergency LC.
3. Patients and methods
The medical records of 22 ESRD patients with acute cal-
culous cholecystitis undergoing maintenance hemodialysis
on whom emergency LC had been performed between
January 2006 and December 2011 were reviewed retro-
spectively. Patients with acalculous cholecystitis and sepsis
who underwent preoperative cholecystostomy and endo-
scopic retrograde cholangiopancreatography were
excluded.
Emergency LC was performed on all patients who were
enrolled in the study from emergency department and ward
consultations. Acute calculous cholecystitis was diagnosed
on the basis of the clinical presentation, laboratory find-
ings, and physical examination, and was confirmed using
abdominal sonography or computed tomography (CT). Most
of the patients underwent emergency LC after 24e48 hours
of presenting symptoms. LC was performed using a standard
four-port technique. Closed suction with JacksonePratt
drains (7 or 10 mm) not used routinely, as decided by the
surgeon.
4. Results
All the patients presented with mild-to-moderate acute
cholecystitis, as determined on the basis of Tokyo guide-
line,6 with leukocytosis and right upper quadrant abdominal
tenderness. Preoperative laboratory data revealed normal
or mildly elevated levels of liver enzymes in most patients.Emergency LC was performed on the 22 patients who
were undergoing maintenance hemodialysis during the
study period. The patients who received the surgical
intervention were identified exclusively from the emer-
gency department or through ward consultation. There
were 10 men and 12 women with a mean age of 69.3 (range
29e82) years. These patients had been on hemodialysis for
an average of 66 (range 5e120) months. Sixteen patients
were ASA grade III, and six patients were ASA grade IV.
Hypertension was the most common associated co-
morbidity. Other co-morbidities included ischemic heart
disease, diabetes mellitus, and hyperlipidemia.
The mean operating time was 78 (range 58e112) min-
utes, with about 47 mL of blood loss (range 25e90 mL).
Blood transfusion was not necessary for any of the patients.
Conversion to open cholecystectomy occurred because of
severe adhesions in one patient and common bile duct
(CBD) injury in another resulting from severe inflammation
and incorrectly identified anatomy. The patient with the
CBD injury was treated intraoperatively. Open cholecys-
tectomy with primary repair of the CBD and T-tube inser-
tion was performed. The patient was discharged without
any further events 7 days after surgery, and the T-tube was
removed 1 month later at an outpatient facility. Closed
drainage using 7- or 10-mm JacksonePratt drains was
employed for 20 patients, as decided by the surgeon.
The surgical conversion rate was 9% (2/22), and post-
operative complications occurred in two patients. Two
weeks after the surgery, a minor wound infection occurred
in one patient and an intra-abdominal abscess in another.
These patients recovered without further events after
conservative treatment and CT-guided drainage for the
intra-abdominal abscess. No perioperative mortality or
other major complications occurred in this study. The total
complication rate was 14% (3/22).5. Discussion
An increasing number of chronic hemodialysis patients are
undergoing surgical intervention owing to improvements in
medical care and surgical techniques. Increased co-
morbidity and higher ASA scores, however, give rise to
a higher surgical risk in these patients, thus making them
unfit for operation.
Coagulopathy with easily bleeding, immunocompromise,
and delayed wound healing have been causes of mortality
after surgery in ESRD patients, as reported by Yeh et al.5
Toh and colleagues reported high complication rates of
15% and 50% and mortality rates of 10% and 70% in the
elective and emergency groups, respectively.7 A history of
hemodialysis of more than 24 months was another factor
related to mortality, but this was not observed in our study.
Bender et al reported similar high morbidity and mortality
rates of 25% and 50% in 12 chronic hemodialysis patients.8
Most of their patients underwent emergency surgery
because of nonocclusive mesenteric ischemia. These find-
ings showed a high surgical risk in chronic hemodialysis
patients, especially in those undergoing emergent surgery.
The prevalence of biliary lithiasis is greater than 10% in
the general adult population and 33.3% in chronic renal
failure patients undergoing maintenance hemodialysis.9 LC
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gallbladder stones with acute cholecystitis. Short hospital
stay (3 days), conversion rates of about 6%, and a relatively
low complication rate of 16% were reported by Lo et al.2 No
perioperative mortality occurred in their study.
Although many studies report similar results, few studies
have focused on ESRD patients with acute calculous chol-
ecystitis undergoing chronic hemodialysis. Because of the
high surgical risk and high ASA scores, percutaneous chol-
ecystostomy was recommended as a first-line therapy for
chronic hemodialysis patients with acute cholecystitis by
Gumus.10 In 14 patients, themeancatheter-maintaining time
was 31.7 days, and the hospital stay was 12 days. One patient
had developed new-onset cholecystitis in the acalculous
group at the 6-month follow-up. Three patients died from
septicemia andmultiple organ failure following the failure of
percutaneous cholecystostomy. The author suggested the
use of percutaneous cholecystostomy as the definitive
treatment in acalculous patients on chronic hemodialysis and
as palliative management for calculous patients.
Morse et al reported cholecystostomy and subsequent
cholecystectomy for the management of acute cholecystitis
in critically ill patients.11 The long hospital stay (28 days)
and long duration of cholecystostomy tube insertion with
a high recurrent cholecystitis rate (8/13) presented a chal-
lenge for the treatment of acute cholecystitis in critically ill
patients. Removal of the cholecystostomy tube without
subsequent cholecystectomy resulted in recurrent chol-
ecystitis and a high mortality rate of about 37% (3/8).
Many studies have shown similar results,12e14 concluding
that cholecystostomy might be a definite treatment for
acute acalculous cholecystitis owing to its relatively lower
recurrence rate, but cholecystostomy followed by elective
cholecystectomy for 6e8 weeks delayed the recovery from
the acute stage in patients with calculous cholecystitis.
Many studies have described the management of acute
cholecystitis in critically ill, elderly, or high surgical risk
patients. Most of them received conservative treatment,
which prolonged the patient’s suffering, increased the
healthcare cost, and exposed them to the risk of recur-
rence. Similar observations were made at our hospital.
Although Yeh et al reported that LC was a safe elective
procedure for ESRD patients,5 few studies have reported
emergency LC in such patients. We retrospectively
reviewed the medical records of the participants undergo-
ing emergency LC via emergency department or ward
consultation. Acceptable complication rates of 13.6%,
conversion rates of 9%, and no perioperative mortality were
found in our study.
The limitations of this study include its retrospective
design and the limited number of patients enrolled in the
study. Even though only one patient developed CBD injury,
this injury should be avoided at all costs, because LC brings
about a low risk of CBD injury.We conclude that emergency LC can be performed safely
in maintenance hemodialysis patients with mild-to-
moderate acute cholecystitis. This procedure has the fol-
lowing advantages: reduced suffering, reduced healthcare
costs, a shorter duration of cholecystostomy, a shorter
hospital stay, and a lower risk of recurrence. Maintenance
hemodialysis patients are a special group of patients
requiring appropriate preoperative preparation and careful
postoperative care, and experienced surgical techniques
are important to prevent morbidity and mortality.References
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